Proton-translocation by membrane-bound NADH:ubiquinone-oxidoreductase (complex I) through redox-gated ligand conduction.
For the catalytic mechanism of proton-translocating NADH-dehydrogenase (complex I, EC 1.6.99.3) a number of hypothetical models have been proposed over the last three decades. These models are discussed in the light of recent substantial progress on the structure and function of this very complicated multiprotein complex. Only the high-potential iron-sulfur center N-2 and ubiquinone seem to contribute to the proton-translocating machinery of complex I: Based on the pH dependent midpoint potential of iron-sulfur cluster N-2 and the physical properties of ubiquinone intermediates a novel mechanism is proposed. The model builds on a series of defined chemical reactions taking place at three different ubiquinone-binding sites. Therefore, some aspects of this redox-gated ligand conduction mechanism are reminiscent to the proton-motive Q-cycle. However, its central feature is the abstraction of a proton from ubihydroquinone by a redox-Bohr group associated with iron-sulfur cluster N-2. Thus, in the proposed mechanism proton translocation is driven by a direct linkage between redox dependent protonation of iron-sulfur cluster N-2 and the redox chemistry of ubiquinone.